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Ill 

A device for administering medications to patients in solid 
finely dispersed form in an air flow is described, which has an 
outwardly sealed housing (33) that forms an elongated inner 
chamber with a mouthpiece -shaped air outlet (5) arranged on a 
narrow side and an air inlet opening (4) arranged on the opposite 
side, wherein the housing (33) has, on its (their) main surface 
area(s), small cavities (1) on a container foil which are open 
toward the inner chamber for receiving the medication, which are 
closed off as a package via a thin cover foil, wherein the 
cavities (1) are bulged outwardly in dome shape and the container 
foil in the area of the cavities (1) has such a stiffness and/or 
elasticity that, when a pressure is exerted on the domes (1) from 
outside, the cover foil ruptures and a release of the medication 
into the inner chamber is made possible. /2 

Description 

The invention concerns a device for administering 
medications in solid finely dispersed form to a patient via 
inhalation. The device according to the invention can also be 
called a po^r inhaler. 

Powder inhalers are nowadays used in great number and in 
many embodiments in inhaling therapy and substitute the 
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suspension inhalers which were commonly used until now, wherein 
the aerosol was produced by means of a halogenated hydrocarbon as 
propellant and whose use was no longer desired due to issues 
related to the protection of the environment. All the previously 
known powder inhalers used a technically relatively complicated 
configured device with which powder portions (doses) were sent to 
the lungs of the patient via inhalation. The powder portions are 
dosed either directly into the inhaler (as in, for example, 
German patent publication 4,211,475, European patent publications 
0,407,028, 0,387,222, 0,237,507, and 0,069,715) or the medication 
is introduced in already premeasured form into the inhaler and 
released via corresponding means. Powder inhalers which use 
packaged powder portions are described in European patent 
publication 0,406,893 and German patent publication 2,704,574. 

Another possibility of premeasuring medications is the 
packaging of corresponding portions in so-called "blister 
packages, " which are generally known for packaging tablets which 
provide the possibility of removing them individually in a 
hygienic manner. European patent publication 0,211,595, British 
patent publications 2,129,691 and 2,142,246 disclose powder 
inhalers which release the medication contained in blister 
packages in solid finely dispersed form. In the powder inhalers 
disclosed in European patent publication 0,211,595 and British 
patent publication 2,129,691, a disc-shaped blister package is 
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introduced, which releases the powder portions for use of the 
inhaler via a plunger, and the blister disc, when completely 
emptied, is replaced by a new one. British patent publication 
2,142,246 concerns an inhaler in which a blister package made up 
by a single chamber is introduced and which is opened via a type 
of filler pin for use. 

The powder inhalers used until now have the disadvantage 
that they are uncomfortable to use, that is, the device volume is 
relatively large with respect to the apportioned dose quantity. 
Carrying a known powder inhaler can be quite uncomfortable for 
the patient, depending on the volume and quantity of parts per 
device. There is also the danger with the different and often 
complicated operation principles that the devices are very 
difficult or impossible to utilize in case of an emergency (for 
example, during an acute asthma attack) or due to insufficient 
technical knowledge by the patient. Furthermore, the powder 
inhalers described until now consist generally of several parts 
of different materials; an environmentally friendly disposal is 
therefore not necessarily possible. 

The object of this invention is to prevent the above- 
mentioned disadvantages and to make available to the patient an 
inexpensive inhaler that is easy to use. 

The object is attained via a device for administering 
medications in solid finely distributed form in an air flow to 
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patients, which has a housing sealed toward the outside which 
forms an elongated inner chamber with a mouthpiece -shaped air 
outlet at a narrow side and an air inlet opening arranged on the 
opposite side, characterized in that the housing (s) has (have) 
small cavities for receiving the medication which are open to the 
inner chamber on its (their) main surface area(s) and which are 
closed off as a package via a thin cover foil, wherein the 
cavities are bulged outwardly in dome shape and the container 
foil has a stiffness and/or elasticity in the area of the 
cavities so that, when a pressure is exerted on the domes from 
outside, the cover foil ruptures and a release of the medication 
into the inner chamber is made possible. 

When the user needs a dose of medication, he pushes with one 
finger on one of the outwardly bulging domes of the package of 
the device according to the invention which contain the 
medication in solid finely dispersed form. The pressure on the 
dome effects that the thin cover foil ruptures and the medication 
either remains in the cavity via adhesion forces, or falls 
directly into the inner chamber of the housing. The patient 
produces an underpressure by suction on the mouthpiece -shaped 
outlet, which has the effect that the medication is conveyed 
almost completely out of the inner chamber and air penetrates 
through the air inlet opening into the inner chamber. The air 
flow exits then and takes with it the medication via the 
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mouthpiece -shaped outlet from the device and is inhaled by the 
user, whereby the medication arrives in the lungs of the patient. 
Since the air flow also produces a partial underpressure 
(injection effect) in the inner chamber of the housing when 
flowing in through the open cavity, the medication is largely 
extracted without leaving behind a residue. 

Packages that consist of a container foil with small filled 
recesses, which can also be called cavities, and a cover foil 
that closes off the recesses, are generally called blister 
packages. In this invention, the term "blister package" is to be 
understood in the amplest possible sense for such packages, 
independently from the type of container foil or its production 
method. The cover foil can be connected to the container foil in 
different ways, for example, usually by welding or gluing. 

The material of the container foil is preferably a deep- 
drawn polymer such as polypropylene, polyethylene, 
polyvinylchloride, polystyrol, or a deep-drawn metal such as 
aluminum laminated with a polymer. Suitable are also other deep- 
drawn materials otherwise used for blister packages. Molded 
parts with cavities produced in a deep-drawing process have an . 
even wall thickness of the container foil in the areas of the 
cavities as well as also in the other areas. As material for the 
container foil, but for example also an injection molded material 
or another cast material or a material processed via blister 
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molding, for example, an elastomer material, can be used and the 
molded part can be produced with the cavities in correspondence 
to an injection molding process or another casting process or via 
blister molding. The wall thickness of the container foil can be 
varied in different areas according to need. 

The cover foil is preferably made of metal, for exampl'e, 
aluminum or aluminum alloy, laminated with a polymer. Also other 
materials can be used, among others the usual and known materials 
used for blister packages, lA 

The medication is placed in the cavities in solid form, 
which makes possible a dispersion of the medication in the air 
flow in finely dispersed form. Suitable solid forms are, for 
example, powder, granulate, pellets,, or grain agglomerates. 

In the area of the cavities or domes, the container foil has 
a wall thickness that allows the dome to be pushed outward, for 
example, by means of a finger, and the cover foil ruptures. For 
facilitating the pushing in of the dome, a pressure line can be 
provided on the outside of the housing. 

To prevent that the medication is pressed together when the 
pressure is exerted on the dome and can therefore not be 
sufficiently dispersed in the air flow, it is advantageous to 
configure the domes or cavities in such a way that the cavities 
closed off by the foil can be opened without or with very little 
mechanic stress on the medication. In an embodiment of the 
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device, therefore, an inwardly directed filler pin or an inwardly 
directed spacer is present on the inside of the container foil in 
the cavities. When pressure is exerted on the dome, the filler 
pin or spacer pushes through the cover foil and the cover foil 
ruptures. Another embodiment possibility for a dome or cavity 
which can be open without or with very little mechanical stress 
on the medication consists in surrounding the cavity by an at 
least partially surrounding ring bulge, which is molded in the 
container foil. 

Due to reasons of an optimum air guide in the inner chamber 
of the housing it is advantageous to tear off or separate the 
cover foil in a defined manner. It is desired that the part of 
the cover foil which originally had closed off the cavity 
projects into the inner chamber after opening as a kind of flap 
attached only at one point, wherein the flap can be directed ^ 
parallel to the air flow. This is attained, for example, in that 
the dome is only partially surrounded by a ring bulge, whereby 
the cover foil is separated in the area of the bulge and remains 
attached to the rest of the cover foil in the area where the 
bulge is interrupted. A similar effect is also obtained, for 
example, in that the cover foil is provided with desired rupture 
areas. A defined rupturing of the cover foil is also promoted by 
the asymmetric configuration of the domes, for example, in a one- 
sided beveled form. To reinforce the defined directed tearing of 
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the cover foil, the different embodiments of the domes or their 
surrounding areas can also be intercombined. 

In an embodiment of the invention, a blister package filled 
with medication is configured in the form of a winding which, 
after folding, straightening, and joining makes up the inhaler 
with a mouthpiece -shaped air outlet and a rear wall with air 
inlet opening. The sealed connection of the straightened winding 
for forming a preferably square -shaped or tube -shaped housing is 
carried out, for example, via welding, gluing, or via plug- in and 
locking connections; in this way, the winding can have additional 
latches for facilitating the connection to a housing. The cross 
section of a straightened and joined winding can, for example, be 
rectangular (square or quadratic) , triangular, or circular. The 
individual cavities or domes can be arranged on one or several 
main surfaces of the housing. 

In another embodiment, one or several blister packages build 
in the form of simple cutouts, after folding and straightening, 
form a preferably square-shaped hollow body, which is open toward 
the opposite -lying narrow side. On it are installed a front 
attachment part with mouthpiece -shaped air outlet and a rear 
attachment part with a rear wall having the air inlet opening and 
attached via suitable means to the hollow body. The attachment 
can be carried out, for example, in that the front attachment 
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part is connected to a rear wall and the hollow body is clamped 
between both attachment parts. 

In another embodiment of the invention, the housing is 
configured by a structure which is open at one of its (their) 
surface (s) and an air inlet opening, in that one or several 
strips of a blister package are introduced, so that all the open 
main surfaces are sealed to the outside. The insertion of the 
blister strips can take place, for example, via insertion into 
corresponding recesses or the structure can be configured to be 
foldable and the strips are accommodated therein. 

The air inlet opening can be, for example, a simple hole or 
can be provided with a flap produced by punching. To exclude 
erroneous functions or erroneous operations as much as possible, 
the inlet opening is preferably provided with a check valve, 
which opens when there is a low pressure in the inner chamber of 
the housing and which is closed when there is a normal pressure 
or an overpressure in the housing inner chamber. A suitable 
check valve is a diaphragm valve wherein a membrane is arranged 
on the inner side of the housing, which covers the inlet opening 
and comes to lie on the face area when there is an overpressure 
in the housing and which closes off the inlet opening. Also 
spring- loaded ball valves and other check valves can be used for 
closing off the air inlet opening. 
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The device can be provided with an additional separate 
hollow mouthpiece, which can be inserted on the mouthpiece -shaped 
air outlet. This mouthpiece, on the one hand, facilitates the 
inhalation of air during the inhaling procedure, and on the other 
hand, it can be exchangeable due to hygienic reasons. 

It is advantageous to provide the mouthpiece- shaped outlet 
on the inside with components that improve the dispersion of the 
medication in the air flow, for example, by reinforcing the 
turbulence of the air flow. 

In an embodiment of the invention, the device has 
additionally a protective sleeve which partially surrounds the 
housing. It encases, for example, the lower side of the housing 
and should prevent that the user inadvertently pushes one or 
several domes also on the lower side when pressing on a dome on 
the upper side of the housing. 

To better stabilize the housing of the inhaler made up by a 
blister package, in particular during the force effect on the 
outwardly projecting domes, reinforcements can be arranged inside 
and outside of the housing. The reinforcements can be 
differently configured, for example, as bars running between the 
housing walls in longitudinal direction inside the device, which 
can effect simultaneously a partition of the air channel. /4 

The container foil of the blister packages can also be 
provided with a foil film on its upper side. The same can be 
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applied directly on the container foil or, for example, in the 
embodiment, wherein the housing is formed by a structure open to 
the main surface (s), which closed off these openings. In this 
way is also obtained a housing that is sealed to the outside even 
then when the strips are not exactly accommodated. 

The separate mouthpiece as well as the front and rear 
attachment are preferably made of sterilizable plastic such as 
thermoplasts processable via injection molding or via pressure 
molding or blister forming, for example, polyacrylates , 
polymethylacrylates , polycarbonates , polyolef ines , or 
polyurethanes . 

The entire device is preferably made of ecologically sound 
materials, which make possible an environmentally friendly 
disposal - 

The advantages of the invention lie, above all, in the easy 
handling and the simple operation. The ratio of device volume to 
medication doses can be configured advantageously since 
technically complicated mechanisms for opening the blister 
packages are not necessary. The patient also knows about the 
opening of blister packages from other cases (pushing of tablets 
out of blister strips) and a safe operation of the device is 
therefore always ensured. 

The invention will be further described with reference to . 
the embodiments represented in the following figures. 
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Fig. 1 shows a perspective view of a device produced with a 
winding of a blister package in their simplest embodiment; 

Fig. 2 shows the winding of the blister packages for the 
device of Fig. 1; 

Fig. 2a is a section of a single cavity or dome of Fig. 2 
along line A-B; 

Figs. 3a and 3b show the housing of the device in cross 
section, wherein the straightened winding is held together by 
locking connections; 

Figs. 4a and 4b show a perspective view of the inhaler made 
by straightening the windings of blister packages with two 
different housing cross sections; 

Figs. 5 and 5a show a longitudinal section and a cross 
section of a straightened winding with additional protective 
sleeve, inserted mouthpiece, attachments as dispersion aid, and 
reinforcements in the inside of the housing; 

Figs. 6a-d show an embodiment of the device made of two 
simple windings of a blister package and a front and rear 
insertion part; 

Fig. 7 shows an embodiment of the device of a structure with 
two joined blister strips; 

Fig. 8 shows a section through the schematically enlarged 
individual cavities or domes of a blister package with an 
inwardly directed filler pin or an inwardly directed spacer and 
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how the same push through the cover foil under the exertion of 
pressure ; 

Fig. 9 shows an enlarged representation of a cavity or dome 
with surrounding ring bulge; and 

Fig. 10 shows a plan view of an embodiment of Fig. 9 with 
not completely surrounding ring bulge. 

In Fig. 1 is shown a device produced with one single-piece 
winding of a blister package, which was formed by folding, 
straightening, and form-tight connecting the winding 34. 

The housing 33 has an elongated inner chamber shaped as a 
right parallelepiped with domes which are enclosed in so-called 
blister packages on two opposite-lying main surfaces, as well as 
a rear wall 13 with an air inlet opening 4 arranged on the narrow 
side of the right parallelepiped having a flap and an opposite- 
lying mouthpiece -shaped outlet 5. The joining of the housing 33 
is attained in that the edges of the winding 34 and eventually 
available latches 7 are glued together, welded, or otherwise 
connected. For use, the patient pushes in a dome 1 filled with 
the medication 2, separates in this way the cover foil 3 provided 
on the inside of the housing 33 to cover the cavity, 1 and the 
content of the cavity 1 is transferred into the housing inner 
chamber. By suction of the air through the housing inner chamber 
via the mouthpiece -shaped air outlet 5 results the administration 
of the medication 2 in the form of an air/solid mixture. 
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housing 33 whose inner chamber has a quadratic cross section and 
wherein all four of its sides have blister packages (Fig. 4a) , 
and a housing 3 3 in tube shape is provided with domes 1 around 
the entire jacket surface (Fig. 4b) . 

The rear wall 13 of the housing 33 has an air inlet opening 
4. On the opposite-lying hosing end is configured the 
mouthpiece -shaped air outlet 5. The air inlet valve 4 can be 
closed off via a not shown inlet valve to prevent an undesired 
escape of the medication 2 introduced in the housing inner 
chamber of a cavity 1 by inadvertent erroneous use of the 
inhaler. The inlet valve blocks when there is a normal pressure 
or an overpressure in the inside of the housing and opens, 
instead, when there is an underpressure which has been produced 
by the suction of air via the mouthpiece -shaped outlet 5. £s 

Fig. 5 shows an embodiment wherein a housing 33 of a 
straightened and joined winding 34 is partially surrounded by a 
protective sleeve 11. The protective sleeve 11 covers the 
blister package on the bottom side of the housing 33 and prevents 
an inadvertent pushing in of the domes 1 on the bottom side. The 
surface of the sleeve 11 has cavities 32 which correspond in size 
to the domes 1 for receiving the domes 1. On the face area or 
narrow side of the sleeve 11 is provided an opening 12 which is 
aligned with the air inlet opening 4 to make possible the 
penetration of air into the housing 33. The air inlet opening 4 
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front attachment part 35 has the mouthpiece -shaped air outlet 5 
and a rectangular- shaped cross section at the end facing away 
from the outlet end so that the rectangular- shaped hollow body 18 
can grip into the front attachment part 35. Elements 22 of a 
locking device are also located on both side walls at the end 
facing away from the outlet of the front attachment part. The 
rear attachment, part 19 has a hollow right parallelepiped with a 
face area 13 facing the hollow right parallelepiped and two side 
walls 21 extended in the direction of the hollow body 18. The 
face area 13 is surrounded by a groove 37 into which the hollow 
body 18 can grip. The air inlet opening 4 (not shown) is also 
located in the face area 13. The side walls 21 reach over the 
entire length of the hollow body 18 and are provided at their 
ends with elements 23 of a locking connection. 

As shown clearly in Fig. 6c, the hollow body 18 shaped as a 
right parallelepiped is inserted into the rear attachment part 19 
until it is surrounded by both extended walls 21 and the face 
area 13, the front attachment part 35 is inserted and both 
attachment parts 35 and 19 are interconnected via the elements 22 
and 23 of the locking connection. In Fig. 6d it can be seen that 
the hollow body 18 made of two simple windings 17 is clamped 
between the attachment parts 35 and 19. In this way, the entire 
housing 33 is sealed to the outside. The face area 13 of the 
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together with the inserted blister strip 25, a housing 33 sealed 
to the outside. 

To make easier the rupturing of the cover foil 3 over the 
cavities 1 filled with medication in the blister packages 
utilized according to the invention or to reduce the mechanic 
stress on the medication 2 when pushing in the dome 1, the cavity 
1 can have an inwardly directed filler pin 28 or an inwardly 
directed spacer 28, which pushes through the cover foil 3 when 
pushing in the dome 1 so that the content of the cavity 1 can 
penetrate into the housing 33 of the device. This is shown in 
Fig. 8. Depending on the elasticity of the container foil 36 of 
the blister package, the original dome shape can be recovered 
after pushing in the dome 1, which is shown in Fig. 8, or the 
dome 1 can remain in pushed- in condition. 

To also reduce the mechanic stress on the medication 2 when 
pushing in, the dome 1 can also be surrounded by a ring bulge 
formed in the container foil 36, as shown in Fig. 9. The ring 
bulge 29 effects a toughness of the container foil 36, in 
particular at the transition point 3 0 of the dome 1 into the ring 
bulge 29, which is in contact with- the cover foil 3 and is pushed 
inward by a pressure exerted on the dome 1. In this way results 
a separation of the cover foil 3 in the transition area 30. It 
is basically also possible to configure the ring bulge 2 9 shown 
in Fig. 9 not as a complete ring bulge 29, but a partial part 31, 
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which is cut out as shown in Fig. 10. On this cutout 31, the 
cover foil 3 is not separated when opening the closed off cavity 
1 but remains connected to the rest of the cover foil 3 . £S_ 
Reference Numerals List 

1 cavity, dome 

2 medication 

3 cover foil 

4 air inlet opening 

5 mouthpiece -shaped outlet opening 

6 fold corner 

7 latch 

8 snap lock 

9 reinforced corner 

10 groove 

11 protective sleeve 

12 opening in protective sleeve. 

13 rear wall of housing 

14 mouthpiece 

15 components as dispersion aid 

16 reinforcement 

17 simple winding 

18 hollow body 

19 rear attachment part 

20 structure 
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21 side walls of rear attachment part 
22/23 elements of the locking connection 

24 holding edge 

25 blister strip 
2 6 check valve 

27 fixing spacer 

28 filler pin, spacer 

2 9 ring bulge 

3 0 transition point dome/ring bulge 

31 recess in ring bulge 

32 cavity in protective sleeve 

33 housing 

34 winding 

35 front attachment part 

36 container foil 

37 groove in rear attachment part 

Patent Claims 

1. Device for administering medication in solid finely dispersed 
form in an air flow, which has an outwardly sealed housing (33) 
that forms an elongated inner chamber with a mouthpiece -shaped 
air outlet (5) arranged on a narrow side and an air inlet opening 
(4) arranged on the opposite side, characterized in that the 
housing (33) has, on its (their) main surface area(s), small 
cavities (1) for receiving the medication in a container foil 
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a) one or several folded and straightened simple windings 
(17) having hollow bodies (18) open to the narrow side, 
which contain the cavities (1) already filled with the 
medication (2) and closed off via the cover foil, 

b) a front attachment part (35) with a mouthpiece- shaped air 
outlet (5) , and 

c) a rear attachment part (19) with a rear wall (13) having 
the air inlet opening (4) , wherein both attachment parts 
(35, 19) are inserted and attached on the opposite -lying 
open narrow sides of the hollow body (18) . 

6. Device according to one of claims 1 to 3 , characterized in 
that the housing (33) consists of structure (s) (20) open at its 
(their) main surfaces with a mouthpiece -shaped air outlet (5) and 
an air inlet opening (4) having one or several strips (25) which 
have cavities (1) already filled with medication and closed off 
via a cover foil (3) so that all open main surfaces are sealed to 
the outside. 

7. Device according to one of claims 1 to 6, characterized in 
that the air inlet opening (4) is provided with a check valve 
(26) , which opens when there is a small underpressure in the 
housing (33) . 

8. Device according to one of claims 1 to 7, characterized in 
that a hollow mouthpiece (14) is also provided, which can be 
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inserted into the mouthpiece- shaped outlet (5) of the housing 
(33) . 

9. Device according to one of claims 1 to 8, characterized in 
that components (15) are provided in the inner chamber of the 
mouthpiece -shaped air outlet (5) , which improve the dispersion of 
the medication (2) in the air flow. 

10. Device according to one of claims 1 to 9, characterized in 
that a protective sleeve (11) is also provided, which partially 
surrounds the housing (33) . 

- Blank Page - 

Fig. 2a: 
1. Section line A-B 

Fig. 5a: 
1. Section line A-B 

Fig. 6c : 
1. 2 parts 
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